ID1-, ID2-, and ID3-regulated gene expression in E2A positive or negative prostate cancer cells.
The inhibitor of differentiation (Id) proteins are expressed in prostate cancer (PCA). However, there is a general lack of Id isoform-specific downstream effectors. Id1, Id2, or Id3 were silenced in PCA cell lines LNCaP, DU145, and PC3 using gene-specific small interfering RNA (siRNA). The effect of Id gene silencing on representative genes involved in apoptosis (p53, SNAIL2), proliferation (p21, p16), and tumor invasion (E-cadherin and MMP9) was investigated by real-time PCR. Expression of E-proteins, the primary Id interaction partners was also evaluated to understand the molecular mechanism of action. The Id proteins regulated the expression of CDKNIs p16 and p21 even in the absence of E-proteins. Loss of Id1 and Id3 up- or downregulated E-cadherin expression in E-protein negative or positive PCA cell lines, respectively. The effect of Id genes on cell proliferation was also independent of CDKNIs in p16 and p21 null PC3 cells. The p53-independent anti-apoptotic effect of Id2 was mediated in part by transcriptional repressor SNAI2. MMP9 seems to be the common target of all three Id genes (Id1, Id2, and Id3). The overall effect of Id proteins on proliferation and apoptosis is independent of E-proteins. E-proteins can however determine the magnitude of response or in some cases even reverse the Id-mediated target gene expression. Evaluating E-protein expression in conjunction with Id proteins will allow better understanding of the molecular mechanism of action of Id proteins and increase their prognostic significance in PCA.